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1. Introduction. -Recent scaling theories [1] of linear polymer systems in solution examine the idealized case where all the chains have identical molecular weight. Physical systems, however are invariably more or less polydisperse. In order to determine how serious the consequences of polydispersity may be, we have studied the case of a bimodal distribution of polymer chains. We utilize scaling concepts to predict the conformation of polymers for a bimodal distribution of linear polymers in an athermal solvent. These results then may be extended to give a qualitative prediction for the behaviour of more general polydisperse systems.
In the second section, we review the well established results [2] of the conformation of polymers in a melt. A single long polymer (degree of polymerization N) in a melt of sufficiently short polymers (DP = P) is expanded relative to a random walk chain, while in a homogeneous melt, the polymers are not expand-LE JOURNAL DE PHYSIQUE -T. 42 , NO Starting with the isolated long chain radius, we derive the concentration dependence of the N chain swelling.
The short chains are never swollen in the melt.
In the third section, we generalize these results to a ternary system of N chains, P (2) (' ) We use units such that the Boltzmann constant kB = 1.
(2) In (6), we neglect the term ~N/N In ON which represents the translational entropy of a single N chain and has no effect on the polymer radius in the thermodynamic limit.
Combining the elastic energy (3) with the entropy of mixing (6) , where the total number of sites is 4 nR'13 a3, we obtain the free energy of the long chain [ / ) where we omit some numerical factors [3] . Since [5] . The result, equation (10) , may be understood on terms of a chain of renormalized [6] figure 2 and the corresponding conformations in tables II-IV. Neutron scattering experiments on labelled chains [5] 
